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ABSTRACT

Background: Metastasis of the lymph node is one of the most significant prognostic factors for breast cancer (BC). Aim: To predict
positivity of the lymph node in BC patients with help of USG and USG-guided FNAC and thus to prevent unnecessary morbidity.
Methods: 50 patients of incisional/true cut biopsy-proven BC patients were included. All were subjected to mammography, USG
and FNAC of the lump breast. USG-guided FNAC of the axillary lymph node was done in 25 of these patients. These findings were
assessed by histological examination following dissection of the axillary lymph node. Results: Axillary lymph node (ALN) metastasis
was present in 42 patients on histopathology; 21 patients suspicious of malignancy on preoperative USG were confirmed by HPE.
Out of 88 confirmed lymph nodes evaluated on ultrasonography, 4 were benign, 18 were indeterminate and 66 were suspicious.
The most promising features were tumour length/depth ratio of <1.5 in 81, absent fatty hilum in 73% and hypoechoic cortex in
74%. Assessment of axilla with USG had a sensitivity of 50%, a specificity of 100%, a PPV of 100%, an NPV of 27.59% and a diagnostic
accuracy of 58%. Preoperative USG-guided FNAC had a sensitivity of 91.67%, a specificity of 100%, a PPV of 100%, an NPV of 33.33% and
a diagnostic accuracy of 92%. Conclusion: USG can detect non-palpable axillary lymph nodes and FNAC can increase the sensitivity
and specificity of this technique, which makes this procedure very promising in detecting axillary metastases in BC patients.
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Introduction modalities and prognosis. BC is the most common site-specific
cancer among women and the cause of cancer death among
Breast cancer (BC) has been the focus of intensive study in women aged 20-59 years.l' It represents 26% of all newly

relationship to its etiopathogenesis, early diagnosis, therapeutic diagnosed female cancers and is responsible for 15% of deaths

due to female cancer. A primary care physician or family
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physician is often the first person of contact for a patient with
a breast lump and hence it is desired for a primary contact
physician or family physician to remain aware of the basic
diagnostic modalities for evaluation of a breast lump and to
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help in picking a malignant lump in early stages. In the current
era, ultrasound is one of the most readily available diagnostic
modalities available even in rural areas; hence, it can be used as
an important modality for the above purpose. In BC, ALN status
is a significant prognostic factor,”! and preoperative detection
of lymph node metastasis is useful in determining the patient’s
choice of therapy and survival. Preoperative identification of
lymph node metastasis is therefore essential when undertaking
a reduction in lymphadenectomy or preparing induction
chemotherapy." The axillary dissection for the removal of axillary
tumour in patients with positive nodes has been found to be a key
source of morbidity in patients with eatly-stage BC. Immediate
complications include acute discomfort, need for hospitalisation,
restricted range of movement and the need for one week or more
drain in the surgical bed. Long-term complications that arise from
axillary dissection include ipsilateral arm lymphedema, tingling,
chronic pain and decreased motion range.P

The sentinel node biopsy technique was then introduced in
patients without visible axillary nodes in an attempt to reduce
the morbidity associated with axillary procedure. In recent years,
nodal staging has been replaced by sentinel lymph node biopsy
for axillary lymph node (ALN) dissection.*
delivery of radiotracers, longer procedural time and reporting

| Sluggish or faulty

capability of pathologist testing frozen sections are the challenges
associated with SLNB. SLNB has 1%—15% false-negative
findings, which lead to ALND not being done in cases with
negative SLNB but who do have axillary metastases.?”!

USG has become the most commonly used technique for lymph
node assessment."”’ Additionally, high diagnostic accuracy is
achieved by preoperative USG lymph node staging and a guided
biopsy.[ll,lzj

Preoperative axillary ultrsound is used as feasible diagnostic
criteria for assessing axillary node status, size, morphology,
cortical thickness and vascularity. Of such criteria, the most
accurate parameters for predicting metastatic lymph nodes are
the L/D ratio, localised or eccentric cortical thickening, and
absent ot displaced fatty hilum on USG.'*' USG can detect
non-palpable axillary lymph nodes and its sensitivity can be
improved by combining with FNAC. FNAC will increase the
technique’s specificity, making the procedure very promising
for the detection of axillary metastases in BC patients. It can be
used to lessen the need for the lymph node sentinel procedure.*!

The study, therefore, aims to predict the positivity of the lymph
node in BC patients with the help of USG and USG-guided
FNAC and thus to prevent unnecessary morbidity to the patients.

Methods

The proposal of this study was submitted and approved by the
Institutional Ethical Committee. The duration of the study was
around 18 months, from January 2017 to July 2018. The study
protocol has been registered in the Clinical Trail Registry of India.
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A total of 50 patients with incisional/true cut biopsy-proven
BC admitted during the duration of the study were included.
The study design is showed in Figure 1. This scientific work
complies with the guidelines for reporting quality, formatting
and reproducibility set out by the EQUATOR Network, and
the manuscript was prepared in accordance with the STROBE
Statement checklist.

The patients in the study were enrolled after informed and written
consent. All the patients were subjected to triple assessment and
were staged clinically. As protocol, written informed consent
was taken at the beginning of the diagnostic procedures,
i.e., mammography, USG and FNAC of the breast lump. If a
single FNAC was inconclusive, a repeat FNAC was done. In
cases where even a repeat FNAC did not yield any result, the
patient underwent true cut biopsy and a definitive diagnosis was
made before subjecting the patients to any operative procedure.

All the patients underwent USG of the breast and axilla.
Additional time was allotted to obtain the axillary information
in the form of the number of lymph nodes seen and individual
lymph nodes were then assessed for their sonographic
characteristics such as shape (tound/oval), long and short axis
measurements, presence or absence of fatty hilum and cortex
for echogenicity (hypo/hypet). Depending on these sonographic
characteristics, lymph nodes were categorised as benign (if
lymph node show ratio of length to depth of >1.5, with fatty
hilum present and hyperechoic cortex), indeterminate (if ratio
of length to depth was <1.5 or >1.5 with absence of fatty hilum
or hyperechoic cortex) and suspicious (if ratio of length to depth
was<1.5 with absence of fatty hilum and hypoechoic cortex).

The lymph nodes suspicious on USG were subjected to
guided FNAC as well. Local anaesthesia was achieved using
2% lignocaine; thereafter, a 22-gauze needle attached to a
10-ml syringe was introduced in the similar direction as the
local anaesthesia. Once the tip of the needle was confirmed in the
abnormal region inside the lymph node (usually in the cortex) and
aspiration was done with numerous back and forth movements

Patient of Incisional biopsy/ truecut proven Carcinoma Breast |

1
| Inclusion Criteria/Exclusion Criteria |

!

Study Group

| USG of axilla followed by FNAC |

| Modified Radical Mastectomy |
!
| Histopathology Report |

Comparison of Reports of Histopathology and USG, FNAC
!
| Relation and Statistical Analysis |
I

Figure 1: Study design
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of the needle as suction was applied under continuous ultrasonic
guidance. Multiple smears were then prepared from the aspirate
obtained and were air-dried. Smear was then labelled and sent
for cytopathological opinion.

After preoperative USG and USG-guided FNA, the patients
were operated (modified radical mastectomy) and the specimens
were sent for histopathological examination. The final pathology
report from ALN dissection was obtained and then correlated
with US-guided FNAC results.

Results

Our study included 50 patients with biopsy-proven BC, having
a mean age of 45.48 £ 10.98 years (range: 23-75 years).
Thirty-three of our patients were post-menopausal and 17 were
pre-menopausal [Table 1]. Out of these patients, 13 patients had
T1 clinical stage, 25 had T2 and 12 had T3 clinical stage. Thirty-one
patients had involvement of left breast, for which left MRM was
done, and the remaining had right MRM. On histopathological
examination, the majority (n = 49) of patients had infiltrating
ductal carcinoma and only one patient had adenocarcinoma;
42 patients had histologically proven ALN metastasis.

A total of 21 patients declared suspicious of malignancy on
preoperative USG; all were confirmed to be having lymph nodal
metastasis by HPE. Out of 88 confirmed lymph nodes evaluated
on ultrasonography, 4 were benign, 18 were indeterminate and
66 were suspicious. The most promising features were the ratio
of length to depth of <1.5in 81, absent fatty hilum in 73% and
hypoechoic cortex in 74% [Table 2].

A total of 29 patients were either reported benign, intermediate
or the ones in which no axillary lymph nodes were seen
preoperatively, whereas HPE confirmed 8 of them to be negative
for axillary metastasis. Four patients were designated benign
or intermediate and out of them, 3 were having lymph nodal
metastasis [Table 3]. Therefore, the results of our study suggest
that for assessment of axilla, ultrasound has a sensitivity of 50%,
a specificity of 100%, a PPV of 100%, an NPV of 27.59% and
a diagnostic accuracy of 58%.

Preoperative USG-guided FNAC of axilla performed in
25 patients showed metastasis on FNAC of axillary lymph
nodes, which was also confirmed by histopathology, whereas
2 out of 3 patients declared benign on FNAC were found
to be having lymph nodal metastasis [Table 4]. This suggests
that ultrasound-guided FNAC of axillary lymph nodes has a
sensitivity, specificity, PPV, NPV and diagnostic accuracy of
91.67%, 100%, 100%, 33.33% and 92%, respectively.

Discussion

The treatment strategy for this disease has undergone significant
change starting from radical procedures to now a more
conservative approach with regards to the breast as well as axilla.
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Table 1: Demographic and clinical characteristics of
patients

Parameter Value

Characteristics
Age, years (meantSD) (n=50)
Menopausal status (n=50)

45.48%10.98 (range: 23-75)

Pre-menopausal 17 (34.0)

Post-menopausal 33 (66.0)
Clinical staging (n=50)

T1 13 (26.0)

T2 25 (50.0)

T3 12 (24.0)
Operation performed (n=50)

Left MRM 31 (62.0)

Right MRM 19 (38.0)
Final histopathology (n=50)

Infiltrating ductal carcinoma 49 (98.0)

Adenocatrcinoma 1(2.0)

Table 2: Ultrasonographic findings

USG features No. of malignant Percentage
lymph nodes (n=88)
1./D Ratio
<1.5 81 92.05
>1.5 7 7.95
Fatty hilum
Present 15 17.05
Absent 73 82.95
Cortex echogenicity
Hypoechoic cortex 74 84.09
Hyperechoic cortex 14 15.91
Inference
Benign 4 4.55
Indeterminate 18 20.45
Suspicious to malignancy 66 75.0

Table 3: Correlation between axillary nodal status by US
and histopathology finding (n=50)

Histopathology Histopathology
Positive Negative
USG positive 21 0
USG negative 21 8

Table 4: Correlation between axillary nodal status by
US-guided FNAC and histopathology finding (n=25)

Histopathology Histopathology
Positive Negative
USG-guided FNAC positive 22 0
USG-guided FNAC negative 2 1

Management of axillary spread forms an integral part of this. We
tried to keep one step further by studying the concept of sentinel
node biopsy before doing axillary dissection through a newer
approach by USG and USG-guided FNAC. We assessed the
number of lymph node metastases before surgery by ultrasound
of axilla and USG-guided FNAC of suspected axillary lymph
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nodes and analysed them in a one-to-one correlation between
preoperative and histological diagnosis.

The axillary lymph nodes also undergo changes over time; thus,
the mode of analysis needs to be age-specific. Giuliano e o/
described that the majority of patients were in the age range
45.48 + 10.9 years with a median age of 56.6 years. Another study

by Bonnema ef a/l"°

I described the mean age as 57 years (range:
30-80 years), which is similar to our study. As BC is more
prevalent in females, examination of male lymph nodes does not
contribute to the findings of the analysis. Sasco ez /"l reported
less than 1% incidence of BC in males, whereas in our study, all

the patients were females.

Giuliano e# all! reported a higher incidence of BC in
post-menopausal women (58.9%), which increased further in
those using hormone replacement therapy. In our study, the
majority of patients (66%) were post-menopausal; out of them,
51.61% of patients showed axillary metastases.

Before surgery, we measured the number of lymph node
metastases by ultrasound of axilla and USG-guided FNAC of
suspected ALNs and analysed them in a one-to-one correlation
between preoperative and histological diagnosis. There was
an important association between the number of lymph node
metastases identified prior to surgery and the histology.

In our study, the USG of axilla predicted lymph nodes in 25 out
of 50 axillae. Out of which, 21 were designated suspicious of
malignancy and 3 were designated benign, i.e. detected 42%
of cases as malignant. Lymph nodes have been assessed for
specific chatactetistics of the USG, such as L/D ratio, presence
or absence of fatty hilum and echogenicity.

Out of the total 88 confirmed malignant lymph nodes evaluated,
the most promising features were the ratio of length to depth
of <1.5seenin 81 (92.05%), absent fatty hilum seen in 73 (82.95%)
followed by hypoechoic cortex in 74 (84.09%). Mainiero e a/.l'®
found that the most predictive sonographic feature of a positive
USG-guided FNA outcome was the absence of a fatty hilum. Bedi
et all"' suggested that the most predictive indicator of malighancy
is the hypoechoic cortex with a focal cortical thickening, In a study
by Dragoni ¢f a/?"!, nodes were scanned in two planes, measuring
the length (long axis) and the diameter (shortest axis). Again, a
value of 2 was classified as the cut-off mark for the lymph nodes
being benign. Yang e/ a/.*'! mentioned the mean 1./W axis ratio
in malignant nodes as being significantly lower than in benign
nodes. Based on these particular USG features, lymph nodes were
graded as positive, indeterminate and suspicious. USG labelled
4 (4.55%) lymph nodes as benign, 18 (20.45%) as indeterminate
and 66 (75.0%) lymph nodes as suspect of malignancy in our
study of 88 lymph nodes.

Kebudi e7 a/P? found that the sensitivity, specificity, PPV,
NPV were 79.1%, 77.7%, 82.6% and 73.6%, respectively, for

predicting axillary metastases in USG, while Yuko ¢ a/. found
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a preoperative ultrasound accuracy of 79.7%. Jung Hee Shin
et al® found 75% sensitivity, 82.6% specificity and 78.7%
diagnostic accuracy of USG. However, the appearance of
metastatic disease in the USG often overlaps with those of
benign reactive changes, limiting its ability to stage the axilla
accurately alone. So, FNAC was considered to improve the
diagnostic performance of USG.

Couto ¢t al.P" examined the diagnostic potential of USG
in BC patients for ALN metastases. They achieved 71.4%
sensitivity, 71.4% specificity, 80.6% NPV and 60.0% PPV. Using
USG-guided FNAC from suspicious metastatic lymph nodes, the
above findings have been further evaluated.

Total 572 lymph nodes were dissected; of these, 102 were found
to be malignant on HPE in our study. These 102 lymph nodes
were present in 42 patients who were hence positive for axillary
metastasis, whereas 66 lymph nodes in 21 patients were suspicious
on USG:; all were confirmed by the HPE.

In our study, the evaluation of axilla by USG had 50% sensitivity,
100% specificity, 100% PPV, 27.59% NPV and 58% diagnostic
accuracy. The sensitivity of 91.67%, specificity of 100%, PPV
of 100%, NPV of 33.33% and diagnostic accuracy of 92% were
achieved by adding USG-guided FNA. Alkuwari ez a/*! found
the overall sensitivity was 65% and the specificity was 100% for
axillary lymph node FNA. In the sentinel lymph node group, the
sensitivity of FNA was lower than that in the full lymph node
dissection group (16% vs. 88%, respectively). Moore ef al*l stated
in their study in 112 patients that for sonography alone, the overall
sensitivity was 81% and the specificity was 69%. Adding FNA
increased the specificity of USG to 100%, leaving the sensitivity
unchanged (82%). Oz e al”" studied preoperative axillary
metastases with a USG-guided FNA biopsy. The sensitivity of
USG-guided FNA biopsy was 88.46%; specificity was 100%,
PPV was 100% and NPV was 66.6%.

The most common histological subtype found in the present
study was infiltrating duct carcinoma in 98% of patients
followed by adenocatcinoma (2%). Saxena e a/® showed a
higher proportion of invasive ductal carcinoma in 88.2% cases
and invasive lobular carcinoma (ILC) in only 3.7% cases. Topps
et al P reported that ILC metastases are assumed to be difficult
to identify because cytologically the cells are small and resemble
lymphocytes. Topps ef al” stated that ILC metastases ate thought
to be difficult to detect because the cells are small and resemble
lymphocytes on cytology. Thus, FNA biopsy of abnormal axillary
nodes in the ILC group is clearly less sensitive.

USG can identify non-palpable axillary lymph nodes, and FNAC
can enhance the sensitivity and specificity of this approach,
making this approach very effective in identifying axillary
metastases in BC patients.

Due to the obvious dectreases in complications caused by the
use of SLNB, there are different challenges in these patients
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who no longer undergo complete ALND at the time of the
definitive breast procedure and who are found to have a positive
SLNB. Despite the advent of more accurate intraoperative SLN
assessment tools, some patients still undergo SLNB followed
by ALND at a later phase. Scar tissue and oedema can obstruct
the detection of neurovascular structures in patients undergoing
a second stage axillary procedure versus a single stage axillary
procedure, leading to higher levels of complications. Thus, only
those patients with benign or indeterminate characteristics of the
lymph node on USG and with negative USG-guided FNAC of
suspicious lymph nodes will require SLNB as the stage procedure.
The majority of the patients who showed clear features of lymph
node involvement on USG, and positive USG-guided FNA may
perform ALND directly as part of primary breast surgery, thereby
reducing the time and also avoiding SLNB-related morbidities
as discussed above.

Chang ] M ez alP" have also reported that in the setting of
invasive BC, imaging of the axilla helps to determine the
presence of metastatic disease with moderate accuracy, which
is further improved with the use of US-guided biopsy of
suspicious nodes.

Sun SXP concluded that lymph node staging is a crucial step in
the workup of patients with newly diagnosed invasive BC and
that preoperative imaging of the axilla plays an important role
in clinical staging.

Conclusion

Our data suggest that increasing the sensitivity of this technique
will be very helpful in reducing the need for sentinel lymph node
procedures. To sum up, axillary USG and USG-guided FNAC is
a fast, non-morbid procedure of axillary staging in BC patients.
This new procedure should be used as a staging procedure
in BC patients and can be helpful in assessing the treatment
option for particular patients and predicting their prognosis,
which would save many patients from experiencing SLND and
needless ALND.

The one-line message from this article can be that evaluation of
axilla using ultrasound can be added as a routine part of work
up in patients with BC.

Key points

1. Evaluation of axilla is a crucial step in the management of
axilla in patients with BC.

2. Axillary USG and USG-guided FNAC is a fast, non-morbid
procedure of axillary staging in BC patients.
3. Conscious use of this modality has potential to avoid

unwarranted axillary intervention and thereby avoiding
related comorbidities in BC patients.
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